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^= (54) Title: APPARATUS AND METHOD FOR GENERATING SCRAMBLING CODE IN UMTS MOBILE COMMUNICATION 
= ~ SYSTEM 

(57) Abstract: A scrambling code generating apparatus of a down- 
link transmitter in a UMTS mobile communication system, which 
uses one primary scrambling code for separation of base stations and 
multiple secondary scrambling codes for channel separation. The 
l " apparatus includes a first m -sequence generator for generating a first 
m-sequence and a second m-sequencc generator for generating a sec- 
ond m-sequence. A first summer adds the first and second m-se- 
quenecs to generate the primary scrambling code. A plurality or Drst 
masking sections each shift tlte first jn-sequence, and a plurality of 
second masting sections corresponding to the respective first mask- 
' i ng sections each shifts the second m-sequence. A plurality of second 
summers each adds one of the first shifted m-sequences with the sec- 
ond m-sequence corresponding to the first m-sequence. The output 
of the second summers thus generates the multiple secondary scram- 
bling codes. 
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(54) QHN!0«fN ^»Sm>'X7 1 AlC*»t*XJ'7>^U>^3-H^SBSrX*ji 



(57) am, 

Si&J*K#©&a© 1 -3<D-9iZir 9>7V >ifa- F 

-^>X**riE-r-5S2m->-^r>X^{8t. Ilm 
ir >X&t/3S 2m->-^r>X Sing LT-^X £ 7 
>^U>^3-HSidiT*Sian»|gt, SfSlm->- 
dr>X&-t*l-?ftv'7 hf£8R©&lTX*>?« 

>^«©-€-n-entc»*-r *8Sc©si 2 vx*>^« 

i, ->7h3nfc»lm->-y>X©3^©l'Pt^l 
m->— Jr >X K*f fct SSI 2 m •/- Jr >7> t tttl^ft 

»S©SS2;(ra#»i, a^ft*. 




(2) SS200 3- 504 94 6 

[«pfFf&3fc©*£B] 

[19*1 1 1 SUbii^^rAofcfeo-ft^^^^^y ^=»- K&tf 
(b) fjtbi(i=o~c - l , i^x% ctti^**©&#)£W-f-3«#©i' 

(d) me a i (i= o ~ c - D^^^ym^^i-ctot, Lmmm^y 

/ 

l5fc&tff& 2£j£«©#l5ti;:S;^-t£i£&ii,5 ^ -f~ 5 19*1 1 E 

*©#*£„. 

[19*13] m^xy-yzf x^^Jftt.^ TE^-C^^^tL^r 
t £#IH£ 1 1" 519*11 IE«©*ffi„ 
[&i] 

[I9*i4] fjE^i^7 m-^^^^ y zmmi/y fts^f?^ 

$ b i--a tf r t *W@L 1 1" 5 19*1 2 Ett©^& 0 
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•f-5 £ b 1-*tt#« 8 E*©^?feo 

[WjfcJgl 0 ] BfME L#B I':/ U i^a- K©Q^ 

(b) {itb i (i=o~c-i, r^T% cfi^^^©«IS)t)Sr*-t-5*j»:©^ 
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(d) MISa i(i=0~c - ^^KA^I-S^x - 

(e) *ft^*L©^;**y^ttrt©ffi£a i (i=0~c - D^^^f^^Lt 

[»3ft«12] «TlE*i;Rtf*2m*>-<$r>';*Wu WP;MB 1 

#>l«tf* 2£/&^©#9^g^-c«£;ft,3 £ «r4*«fc-t-SW#9i i 
l IE«©^?fe 0 

[#2] 



h i^v^^y ©$r5t©lfs> F^iS^r^/t, Hfls5*l b I^S?** 



(5) 4#^2 003-504946 

[19*^19] BufEbott, b 5 , b 7 ^^b 10 t*Px.^^-r^©b c _ 1 ?r^ 

ttbi(i=o~c-i. ::t\ cttU^^Ofe^^l-Sffijft©!^^^ 

jtulElg 1 m^-^r ^WituM 2 m>"-^ LX- * 7 ^7* >J 
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[»#52 2] WIE»l&tJ«»2m>'-^^tt, %tl?timi&i$J8<D 

Z> n 2 l !E«©£§§ 0 

[*3] 

i h i/v^^^ty ©/^©tv h£Jjn*.* luteal *>7 h 

/ 

[19*^2 e] ffi&%2isy h i^^^^^y ©tr y hSrJta^.5^2 ui? 

2^7 h 1/^^^^ y ©Fr£©^> h^Aox., «fffi|g2v^7 f i^v^^y 
^ ttattt ^ v-7 h * ^ r t 1 1- 5 2 4 i5«©^e e 

[W&927) WEb 0 B, b 5 , b 7 £tfb 10 £:;l]Px.ibftT&©b c _ 1 £^ 

y j^a- K©Q^^i^#££/£-f-6fc&K:, iitJEIU *P»2§&T>*iiu!5 
»2»n»«©ffl*«rilii$*5«*©i8«I^B y * fcfc^ipr. b ZW®b1r 
5W3R3S2 l!5i©il„ 



(7) §S20 0 3-504 94 6 

H ai (i=o~c-i, cttu^^wlgjBcj^l-Sffifto^^^ 

ilEIa^i =o~c - D^x^y^itz^^^y^MtS 1 ocd 

flfriar £ftr£& 2 mi/-^y^ fciinJI L-cfrfE— ^ 7 ^:/y 

^3- F££$-f 5 io©&2jq3H&t 
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[0 00 1] 

*SPJ13. ^fftilfsv'^T Afc*5»t5^^9^^I> 1^=» — K(scrambling co 
[0 0 0 2] 

[&*©Sflf] 

T\ 3-n5//^S;t'fc5W-CDMA->XfA0UMTS(Universal Mobile T 
elecommunication System) &2|M£"Cfci» ffifcOM: £ tt-fbW&Lto* $ 7 ]) 

x 4I^^7^!) X^=i— F^VV— ^©-t^iL^-f-Stt^a— F(orthogo 
nal code ) Utft >-^/V|S^ (channel separation) £rfT 5 *"jfe^f^ffl L 

[S^ (channel ization)©fc^©-f-^<T©ii:$ a— F£M£V^ofc#-3\ &W}feia 

^^a - F^>-y^fiJfflT^5 0 mlEi«m©^^7^yy ^^a- K*>-:/ 
^f)i^$H5#1^^7^/!) ^3- F(Sftfe^T-©-^x^7^yj ^ 

1 o 

luE2 18 -l©^^^%t5 3-^Fv— 2 18 
-lfi©=lBS:*3i5 3*-^K3-KT?«fi5t$^5 l o©^/w-:/£-^tp 0 Isl-ft 

1 o 

T\ ^^7^^y ^^©fc*C tfnE2 - l ©fi$Sr^r-f5 3*-;i/K^-^^ 
8 4 0 



(9) SS2 0 0 3- 5 0 4 946 

[0 0 0 3] 

l/{f=i— K (primary scrambling code)" t WtftlZ V y "S~f ]) V 

is— &*^9>:/y >-^3- FT'^^^y ^x-^-r>'^£t£fifci~5fc#> 

yyyy^a-K (secondary scrambling code)" tfF-fSo gi&Jite. ^ >- 

e> & % k us E3c a - f -ea&iiflr l x v ^ 6 &gb m ^fcm £ ft § t - * ^ ^ 

ff-^-^raC^^ 9^^y ^-fSfcft^ fchft-rSiSXs- F^-fS^X 

, ^^©BtgESift^tt, flffl2 5 l 2<g©-5fc*^9^!J ^^=»— K©5"M§31 
3-FWi:v^-g\ -tft-m^SMte, OLmZinti—fc* 9 ?*•?]) 

[0 0 0 4] 

^^AfcisrtS^^^ y ^ (downlink) tfmtfbtlZo JJIT, "^9 y^^V ^ 
^3-K" ircDfflM^, Stiles ^ 7 ^^y Kfc fts- F£^1" 




(10) mWt 2003-504946 

— jv F(gold code)" ^tc\i Kv"-^^^ (gold sequence)" t CD 

[0 0 0 5] 

WlMft^DPCCH (Dedicated Physical Control Channel), Uffl 
felf - ^ f + y^/l'D P D C H (Dedicated Physical Data Channel) 1 , • •, 
DPDCH N ^^ft©t^, xV/P^yi^^ir- 1 0 0~1 0 4 /l/^ 
V—<D&\*. D P C C H l^tL TWf - ^ f t y^VffltN + 1 1 5„ 

m, fffliiaifft^/i'DPccH, ijUhif-^ft^DPDc 

HI, DPDCH N $r I (In-phase)/Q(Quadrature)^ J T>'-^;V{^^ft ; 5o 

;wa, ^Ji^il^i lown i^A77£ft5 0 iuE^mfli lowi 

x?y^7°7- 1 2 0^tii7j£{Si£-r5 o EHSfc:, f^fyi/^t-10 2~ 

/ 

^*^f?LT-?:^tL©N^^ 7^^7-1 2 4-12 SUlAT^ftSo ^ 5 

^^7^!) K^^t^gl 0 OH, ^7^7-120 

, l 2 4~i 2 8tc^^1~5-^^^y^^y^^^-KI:^LT, B^f* 

7 ^y~fy— 12 0, 1 2 4 - 1 2 8 ^f±S77-^5 0 ^ ^ T\ iKrflB* * 9 ^7*9 

-120, 1 2 4-1 2 8 ft, irERs*snsoai7jflr#fcME^^9^7*!>>' 

^a- K^;V-7*^«1 0 0©|±i7jfs^-t K (complex mode) 

-r, ^^^Jtfc^-^o^sic^SrJnitssi 3 0-, ^^7^/^ 

^£ftfcf^©£»»#MJM&l 3 5^ffi77-r5o WfE&ljH&l 3 011, BUpE 
XtJZs??—! 2 0, 1 2 4-1 2 8^?>^^7^7*y >^ ^ tbfcfg^-©^ 
g&#£fll3tU *nit-8Sl 3 5 fl, ^>7 7^Z?7— 120, 124 — 12 8^?>^ 

[0 0 0 6] 
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ft v ^^(Dm^mn^^tz^-^k^^y^yv ^a-Koftfrijuittffls 

^Hi<PJ«jare>ii5-?:^±©ffifflnriB<CittSS=»- Fi3ftv\ r©J;5*»-& 

[0 0 0 7 ] 

rRx^7y7'y ^a- KZ£{£ffl-f5fc&. KC-HSrftfflL*i7c. 

^ a - k ? $ * tftttfft e> ft v^„ 

[0 0 0 8] 

> ttSfeC^/UKS/— 5r^^±^«2 0 1 tffi1EaWwK2'-*>'.xkfiJ&l&2 0 

l ic^-f 6»©SM3I2 0 3tm o WlEa"-^ Kv'-^^^^cS 2 o 

i n Aim&mfr^%n^*^*Mzn-tz>*?y>'7'v ^a- K©Mit# 
£gft©££> y y~fy >-^a— k\ -t-ftfr^ Hiifi^stLfc^ 

xfy^yvyy^-yzttifi-fZo wiszm&$5 2 o 3 H ffi!2 I ^-\r>^W5jc 




(12) 4#S 2003-504946 

[0 0 0 9] 

nw&ia-cfcSo rtn<'i)i'9&mm& i 3--Y^*Mz#vxs stiffs, 

^7^^(descramble)Srffk>*fttl/Hr*6>*V^ |r!B#H:, WyW9"f—9 
-f\) is? a- Kfcttffl-t-Si:*, r&^7^y KT**^7^JJ ^ 

[0 0 10] 

1 0M3 1 4 KA^jSftSo ^^7^!)^^- F^-/M30 0}3 
, Zft?ft<D<?-r^*MZ.&%-tZ>X? Jl/?*) is? Y&mv&K&J&VXT* 
^^7^^7^3 1 0&U3 1 5^aj^Jl"'5o -tS't'St* 
-3 1 O&tf 3 1 5tt, gftf§# I + J Qi-BUfB*^9^y ^^3- K^>- 
3 0 Od^Sf $*tfc^^7^^y ^=» — K©#& (conjugate) £SI 

20, 322, 324, 3 2 6 ^jtulEx* ? 9 U ^ $ ^fcfs^"© I &tfQ 
^^jM'Sfc^fctttfJ-fSo --T\ Zfo^tLtDT-V^^Mcmy^XbfotzW. 
X=»*- Kte, fS»2§3 2 0, 3 2 2, 3 24, $.0*3 2 6 $ fl/CSS T 

^/l^T^f— 3 3 0&0*3 5 O'Mtirt'iftS. MET^l^^l^f— 3 3 
0&0*3 5 0«, jtuffiigfetS^ftfc I ^t^Q^^^^^^^^tl^xV/l-f- 

[0011] 



# 
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o-r, test©** 7 F^-^££i&£*&tf;fttfft 

[0012] 

la 4 $-r 5 & , gm&o* 9 y >- -f v ^ ? =» - k 3001* 

1 ^Rai-Stt»:©iljai«4 0 3 i Huf£=?-A< K2/*-^^^^fife«4 0 

[0013] 

0 5 fit, 0 2&tf04|^Lt^-A: K'>— ^^^^S©*iS*^ , f*«ftia 

* ©ritfP (binary adding) $ ft5<> ±fim5/-^ &£j£-f-5 '^7 h 

[»4] 

f(x) = x" +x 7 +l 

[*5] 
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f(x) = x" +x ,0 +x 7 +x 5 +1 
[0014] 

[0015] 

/ 

[0016] 

o 
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3-K*±^t-f-5fcftl-» luteal ^7 M^**©^ iEIlmv"- 

Sr^-f 5 fc 2 m ^ £ t fcflnjf $ ft 5 „ 
[0 0 1 7 ] 

M©^i:i©@W«> l o©^^7>/!) ^^3— <fc 3 * * 7 

[0018] 

5 2o©m>'— Jr^^|S^1-5««:©-53c^^ ^^3- Kfc£± 

1 mv'-^^ML, fg 1 m^^y^tl^Wtlll^^Ct 

xr^t -ft^^ y^^^ FMt5fcfei^ MIE^imv'-^ 

x^±^lgoai*t^2mv'— 5r^^S©ffi^3t &tia&1rzx? y ^fc, $ 
i m-^^y^ ? ot^x <Di&%$:iti-z> XT ? -ft, r.YA*? y^yy 
^^3- K£&J£-f Z>-?x?i&tW, l mi/-^y^ ©{fit SrHUfU 1" 

m^-^;*±jS#©ttl#&£2jn;i3r fcUiJ: IK i #§©Zl&;^7^:/y ^ 

[0 0 1 9 ] 



(16) 4#S 2003-504946 

l 00-^^7^!) >-^a- Kt®ft©i:ft^^7^^y ^^a — Kfc££ 

^7>/!) K^^-fSfcftl::. jtuaEllI 1 m^-^* £|f^2m^/--'>- 

^* t *JPjf 1 fia%%5 t . BUlE^ l m->-^y^£«© *f£(a i 

Wzi- K££j£-f Sfc&jc, ME*2m^—5r^ta(rfi*n3t*iifcffl[i:tr*n 

[0 0 2 0] 

^©fBl^**^!^ MIES' 7 h£ftfc&lmv'*--*i';*©5*>® lofc 
[0 0 2 1 ] ' . . 





(17) 
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[0 0 2 2] 

=»- Kfi, ffiSft^S 2o©m;X-^;*.©riiftiU: X «J^J**ii5o 
^1"5*&lE2 0©m'>'— ^^^Sr-tiT/^ml ( t )Xtfm 2 ( t ) 1 3tlS"f S . 



[0 0 2 2] 

tern {r ^ * m 2 ( t ) t ©ft $ frfe^T ©v" - ^ >^ ©&-S"C fo 5 0 

lot, ;£3g0J3©iift©fctf>^ t Hliiv'7 h Sitfcgr 12111^-^^^111! (t 
) tjtiJfEm>~-' Jr^m 2 (t) tOft^^/l/Ka^ Kg r ifttSli i:1"So 



1 8 

1 o 

©<@$:i3, h©ft^fjtX*fc5 2 - 1 t IWIUT'fc^o 

[0 0 2 3] 

«i©iSIltl^ =N-/V- Ka- K©&-£«, ^J&^W 



[«6] 



G = (m, (/ + r) + m 2 (/) 1 0 < x <, L - 1) 



- (1) 



[fC7] 



*,(/) = «i(' + *) + «2<0 
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[iC8] 



f(x) = x I8 +x 7 +l 



[»9] 



f(x) = x"+x ,0 +x 7 +x s +l 



18 



[00 24] 



[0 0 2 5] 

£f\ =f-/p K ^ 3i*5 * 2 18 - l (D dt->\, K v~- ^ 8ft * ft 

5 -#B 3 8 4 0 0^ S /7 p te-&*^7^:/y i^s- Kfc Ltliffl^, 
ISI 3 84 0 O^y^t. Bflie-^^^5XyU ^3- Kicmi-5-# 
B H&^y^y ^3- Kir LT, £fB 3 8 4 0 0f^li, H&fE— 

SI 3 8 4 0 of^tt, WE-^^7^'J ^^3- KW(£:t5£#l- 



(19) 
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x^y ^^a - Kfcatj£-f5ffl#Bi:&**7x:/y Ft it, a#b 

3 8 4 0 Of HNte-^^^7^^y ^3- KttfttSIiUS^ 

y^yy ^^a- Kasftffl&ftsfc* we 5 i 2<@©-^^^7^yy ^^a- 

1 R 

;/y ^^n- F^b^-5o HfrfftK, 2 - l (*^7^y ^3- F©g£) 
4:3 8 4 0 0-CiH5 6o(^^7X/^^3-K^-y)^ff)^5o 6 

0(D^i7 7^^y F^>-^© 5 -tM^7^/!) W=i— V? 

y ^^a- F^Vu-^^-^^^^^^y y^a- Kfc LTftffi^ftSc 

K&tf^ftS 9 ^y = - K^-^36»6>»^$^fc-ft^^ 
7^^y ^^3- K*Hfc/fl-fS»3\ iK553- F^-&*^>-^y ^3- F 

^3- KH X ^«7^y istr^-fyfrvxtj-yfyyira— F<t Ltftffl^ 
So 0 6 ic^-f-J; 5 i-, 9 ^^3- F^iItR£;fr3 -fc 

isr^^^^^yy ^^3 - k«» BuiE-<^^^7^yy ^3- kic-^^^ii 

[0 0 2 6] 

■7 * ^ * y ceit\ "fgi ^7 M^^^y tm^r^o )7oo( 



(20) 1#* 2003-504946 

fFtZo ) 7 0 5(1^**0-1 7Sr*-f-5. )SM»f|7 3 5 £-^tP^2m 
7 6 0t, »©^^^^^gB7 10-7 12, 714-71 
6 t , «#©i«3M§ 740&tf742~744fc, 7 2 0, 722 

~7 24t, ^<b*$£tL5o fflfE»l h I^^^^^y 7 0 Oft, BrJ£© 

v^twm "b 0 " «rjffjRL-o^ 0 

[0 0 2 7 ] 

MIE^^y 7 0 O&tM^U 7 0 5rt©#U-S?;**K:jr?jR£;h,fcMM«, A 
V 7 0 0^7 0 5lt 1 8 tTy h (Sfcftf^*/!') -itffi "af "b^ 

©^ft-^h/SrJffls-f-s (i = o~c-u c = ^^^nooM7 

0 5-C©^**0»#£ic!*-f 5. ) = 
10 0 2 8] 

1&Vttim*/—<>r-y*&j$88i7 5 ott, SusE \s 9 J*9 * y 7 0 0 ii5E^ 

^^^^!)70 OO^S?** 0M7 *»bZliiffl[|:An^. 5 -itAPjISI (binary ad 
der)tffc5*PjfS7 3 0 i Ltl 1 mv—^r^^ U HUSSAn X. <bft 

fcttSri^;** l 7 Ciii^t'So MEi/^^^!J 7 0 0O^?0B, ^ 

■f5o -^^^^^7 l 0-7 l 2(3, Tfcft££ftfc^y:7»:t-J:oTftr£& 
JtfiBr*. iiufEfligti'; 7 iEil->7 f k^^^^y 7 0 0©^^ 

[»10] 

^(* l < xa j )(L = l~N) 

(D X 5 ftgsS-T^Siv ffi£&*fl«. IIS 7 4 2-7 4 4 ©*:;h,^h,K:Stfc 
[0 0 2 9] 
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MfEB2mv'-^;*£j&§§7 6 0 i!ul£ * ^ * U 7 0 5 fcffijE^ 

»S^fcSSfrEAPDLS7 3 5 tPJfflLTl2mi/-y^^U itfffEAPX. 
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